Objective: To describe Norwegian general practitioners' (GPs') prescription patterns of benzodiazepines, Z-hypnotics and opioid analgesics (BZO-drugs) to elderly (!70 years) patients. Design, subjects and setting: Cross sectional, observational study. Contact-and prescription data from 148 Norwegian GPs, issued for elderly patients during eight months in 2008. GPpatient contacts were categorized as direct contacts (DC: face-to-face consultations) or indirect contacts (IC: via third party, phone or mail). Explanatory variables were characteristics linked to the GPs, patients, and practices. During analyses, GPs' number of listed patients, share of which for elderly patients, and total number of patient consultations during the period (proxy for practice activity), were categorized in quintiles (Q1-5) by number of GPs. Main outcome measures: Number of BZO-drug prescriptions and quantities issued during direct-and indirect GP-patient contacts. Results: In total, 62% of BZO-prescriptions were issued during ICs. Of all prescriptions, 66% were large quantum packages (50 tablets or more), 62% out of which were prescribed during ICs. During the study period, 50% of the patients received repeat prescriptions. Prescribing during ICs was associated with low over all practice activity (Q1) and many (Q5) older patients on the GP's lists. Conclusion: GPs' BZO-drug prescribing to elderly occur more frequently during ICs than within DCs, and are more commonly issued as large quantity packages. This indicates that regular-or long-term use among elderly is common, contrasting with previous and current national guidelines, which recommend regular clinical assessments and short time or intermittent use of BZO-drugs.
Introduction
Chronic pain, anxiety and sleep disturbances are all frequent health problems among elderly patients, contributing to reduced quality of life. To relieve these ailments, benzodiazepines, Z-hypnotics and opioid analgesics (BZO-drugs) are commonly prescribed. According to previous and present national guidelines, opioid analgesics should be prescribed with caution, and benzodiazepines and Z-hypnotics should be prescribed at lowest effect-giving doses for short periods or intermittent use [1] [2] [3] . Adverse drug effects and reduced therapeutic benefits from regular, long-term use of benzodiazepines and Z-hypnotics are well established [4] . The risk increases considerably for elderly people, resulting in many drug-related falls [5, 6] and enhanced risk of cognitive decline and dementia [7, 8] . Opioid analgesics play a major role in chronic pain treatment in the elderly [9] , but as for other BZO-drugs, benefits from long-term opioid treatment for elderly patients are scarcely documented, and should preferably be avoided [3, 10] . As a main rule, BZO-drugs should be prescribed during office-consultations [1] . This allows for follow up with clinical assessment to decide the needs for continued treatment, as well as providing patient information on appropriate use, adverse effects, and risk of dependency. Direct doctor-patient contacts (DCs) are therefore essential for both initial and repeated prescribing of BZO-drugs [1, 2, 11] . The Regular General Practitioner (GP) Scheme in Norway ensures each citizen to be listed to a specific GP, who has the primary health care responsibility of his or her listed patients [12] . GPs are also the major prescribers for their listed patients, including BZO-drug prescribing [11, 13] , but they often experience drug treatment for elderly patients to be challenging due to multimorbidity and long medication lists [14] [15] [16] . In Norway in year 2005, 85% of hypnotics and anxiolytics to patients !70 years were issued by GPs [13, 17] . In 2008, 42% of 70-89 year olds received one or more BZO-drug prescriptions, and polypharmacy involving BZO-drugs was common [18] . BZO dosage recommendations as well as duration limitations are often exceeded, and BZO use among elderly is persistently high [13, 14, 19, 20] .
A Norwegian study of GPs' prescribing patterns in 1988-1989 shows a strong tendency towards prescribing of psychoactive-drugs during indirect GP-patient contacts (ICs) and this practice increased by patients' increasing age [20, 21] . More recent data on GPs BZOdrug prescription patterns are lacking, and there is a knowledge gap regarding the clinical setting for prescribing and the quantities issued as compared to previous and current guidelines.
The aim of our study is to describe Norwegian GPs' prescription patterns of benzodiazepines, Z-hypnotics and opioid analgesics to elderly patients in terms of drug type and amount prescribed, with emphasis on GP-patient prescription contacts (i.e. direct and indirect patient contacts), and to explore variables associated with prescribing during indirect contacts.
Materials and methods
We included 148 GPs from continual medical education (CME-groups) in southern Norway.
Late 2007, 39 CME-groups including 199 GPs had completed an educational intervention to improve their antibiotic prescribing practice for respiratory tract infections, the first prescription peer academic detailing (Rx-PAD 1) study [22] . At the same time they had been control group for another intervention, namely on safer prescribing practice for elderly people [23] . In 2008, the GPs in the 39 CME-groups were invited to a second round of the study (Rx-PAD 2), namely to receive the educational intervention they previously had be controls for. Of the 199 GPs, 116 accepted the invitation along with 32 GPs who recently had joined the 39 CME-groups. Thus, 148 GPs were included in the educational Rx-PAD-2 intervention (from late 2008 to late 2009) aiming at improving their prescribing practice for elderly patients. This current study is based on the 148 GPs' baseline data (eight months; January-August 2008) prior to their participation in the Rx-PAD 2 study. The retrospective baseline data were obtained from the GPs' electronic medical records (EMRs) and included consultations with BZO-prescriptions issued to patients !70 years of age. The GPs extracted data from their own EMR system by using software designed by one of the authors (SG). The selection of extracted variables from the EMR systems was primarily tailored for the later educational intervention (Textbox 1).
The GP-patient contacts were categorized as direct contacts (DCs: office-consultations or home-visits) or indirect contacts (ICs: brief office-visit without consultation with the GP, contact by telephone, mail, or between the doctor and a third party on behalf of the patient). However, the extracted EMR data were incomplete regarding ICs. To define ICs, the EMR data therefore had to be linked with data from the Norwegian Prescription Database (NorPD; www.norpd. no), containing all BZO-drugs dispensed during the study period. By probabilistic record linkage between the GPs' EMR-data and the NorPD, prescriptions could be attributed to DCs or ICs. The record linkage between the two data sources was based on variables linked to every issued BZO prescription: GP's anonymous identification number, patient's gender and year of birth, date of consultations included in the EMRdata and pharmacy dispensing dates (NorPD-data) (Textbox 1).
The BZO-drug prescriptions found to match with EMR-retrieved prescriptions could be linked to a particular contact, and we categorized prescriptions only found in NorPD, as having been issued during ICs. Among prescriptions only found in NorPD: when more than one prescription to a patient from the same GP was dispensed within one week, we linked these prescriptions to one and the same IC. Drugs dispensed with intervals of more than one week were defined as issued during separate ICs. To control for the robustness of this model, we tested how an expansion of the time window for dispensed drugs (NorPD-data) from one day to either one or two weeks affected the number of ICs. However, this only lead to negligible differences in numbers of estimated ICs within one week, and 2% when tested within two weeks timespan.
The prescriptions were categorized into five subgroups: Strong opioids (morphine, hydromorphine, oxycodone, ketobemidone, pethidine, fentanyl, buprenorphine), weak opioids (codeine in combination with paracetamol, tramadol), anxiolytic benzodiazepines (clonazepam, diazepam, oxazepam, alprazolam), hypnotic benzodiazepines (nitrazepam, flunitrazepam, alprazolam) and Z-hypnotics (zopiclone, zolpidem). Except for strong opioids frequently prescribed for cutaneous application, the included BZO-drug prescriptions were administered as tablets. All the different drugs were available in small and large packages.
Dispensed drug amounts were categorized as prescribed number of tablets. We defined tablet packages of !50 tablets as large tablet packages.
Practice related explanatory variables included in the analyses were: urban or rural practice location, group-or single-handed practice, total patient list number, number of listed patients !70 years, and practice activity. As a proxy for a GP's practice activity, we used his or her total number of DCs during the study period, regardless of patients' age [24] . The patients' age was dichotomized as age 70-79 and !80 years. During analyses, we grouped the following variables into quintiles (Q1-Q5) by numbers of GPs: the GPs' age (years), their total numbers of listed patients, number of listed patients !70 years, and total number of DCs during the baseline period.
Simple descriptive statistics and multilevel logistic regression analyses were applied. The latter to explore factors independently associated with prescribing of benzodiazepines, Z-hypnotics or opioid analgesics for elderly patients during ICs, with GPs as the cluster level. Power calculation was not performed separately for this study, as this had been done for the main outcome measure in the Rx-PAD study [22] . Presented confidence intervals (CIs) are 95% and level of statistical significance was set to 0.05. SPSS version 19 and STATA version 12 were used for the statistical analyses.
Results
Of the 148 included GPs, 83% were specialist GPs and 93% worked in group practices. More than half of the male and two thirds of the female doctors were working in rural areas ( Table 1) .
The included GPs had in total 22,119 patients !70 years on their lists. Of these, 9367 patients (42%) had received one or more BZO-drug prescriptions during the eight months period, 71% of which were females. There were totally 22,511 contacts for BZO-drug prescribing (DC ¼ 8346 and IC ¼ 14,165) during which 28,659 BZO-prescriptions were issued and retrieved (Table 2 ). In all, 62% of the BZO-prescriptions were issued during ICs, and this pattern did not differ between male-and female GPs. The greatest share of IC prescriptions was found for GPs with the lowest number (i.e. Q1) of listed patients or lowest total practice activity. GPs with highest total patient list count (Q5), and largest total number of consultations during the study period were found to have lowest share of BZO-drug prescriptions issued during ICs. Indirect BZOgenerating contacts occurred more frequently for patients !80 years (65%) than for those in their seventies (59%) ( Table 2 ).
The largest number of prescriptions (n ¼ 9534), were for Z-hypnotics, 7,191 for weak opioids, 6993 for anxiolytic benzodiazepines, 3260 for strong opioids, and 1681 prescriptions were for hypnotic benzodiazepines (Table 3) . Large size drug packages of 50 tablets or more amounted to 66% of the total prescription count. 62% of all large packages were issued during ICs. For hypnotic benzodiazepines, 80% of the prescriptions were issued as large packages. For weak opioids and for anxiolytic benzodiazepines, 76% and 74% respectively, of the prescriptions were for large packages, while only 34% of the strong opioid prescriptions were issued as large packages. For all five BZO subgroups, prescribing occurred most frequently during ICs. For both total prescription count and for large packages only, Z-hypnotics were the group most frequently issued, both during ICs and DCs (Table 3) .
During the study period, almost half (49%, n ¼ 4559) of the patient population who received BZO drugs, received the prescriptions by ICs only, while 28% (2626) received BZO prescriptions only by DCs. 23% (2182) of the patients received BZO prescriptions during both DCs and ICs. The number of prescription generating contacts for individual patients varied from one to 18. Repeat prescribing (i.e. more than two prescriptions of same drug during the period) was found for 50% of the patients, 36% of which did not have any DC during this time.
In the multilevel logistic regression analyses (Table 4) , we found a tendency of lower IC-prescribing with increasing practice activity. The lowest share of BZO-prescriptions issued during ICs was associated with high (Q5) practice activity. High share of BZO prescribing during ICs tended to increase successively with GPs' number of listed patients !70 years, but only significant for GPs with the largest number (Q5) of listed elderly patients. Further, BZO-drug prescriptions during ICs were significantly higher for patients !80 years as compared with those aged 70-79 years. Neither prescriber-nor patient gender, prescriber's age, practice location or practice type were factors associated with BZO-drug prescribing during ICs.
Discussion

Major findings
GPs prescribed benzodiazepines, Z-hypnotics or opioid analgesics to four out of ten elderly patients. Six out of ten of the BZO-prescriptions were issued without the GP seeing the patient, i.e. during ICs. Furthermore, two thirds of all BZO-prescriptions, irrespective of contact type, were for relatively large quantum packages. A high share of prescribing without seeing the patient correlated with low number of listed patients, low practice activity, and high number of listed elderly patients.
Strengths and weaknesses of the study
In Norway, all BZO-drugs are prescription drugs, and all pharmacy-dispensed prescriptions are recorded in the NorPD. This provided access to a total overview of the drugs of interest for this study. The included GPs were comparable to the Norwegian GP population regarding age, gender distribution and patient list size as shown in footnote in Table 1 . However, a possible selection bias must be considered as the GPs were all participants of continual medical education groups and most were specialist GPs. Also, most GPs had just participated in an educational intervention study aiming to improve their antibiotic prescribing practice for respiratory tract infections [24] . This may have led to a general increased awareness on overall prescribing. If so, this should have been expected to improve the GPs' prescribing practice in general. We have not found support for this assumption. We met some limitations since captured data from the GPs EMRs were incomplete with respect to ICs. We therefore had to combine the EMR data with NorPD data to estimate ICs. Our allocation of prescriptions dispensed with intervals of >7 days as separate prescription contacts may have caused a possible misclassification in direction of higher number of ICs. However, because further testing on allocating prescriptions dispensed within one or two-week periods to one contact did only marginally affect the total number of ICs, we regard our results here to be valid.
Findings in relation to other studies
We have not identified other studies on GPs' prescription practice limited to BZO-drugs for elderly patients. However, comparable general practice studies including all age groups support that repeat prescribing without face-to-face contacts are most frequent for the elderly patients [21, 25, 26] . In line with our findings, The Norwegian Møre and Romsdal study from 1997 [26] , showed that 60% of prescriptions for hypnoticbenzodiazepines were issued during indirect contacts and 53% were for patients !65 years. In a French study of Z-hypnotic prescribing [25] , 34% of the prescriptions were issued without face-to-face contacts, and in a study on repeat prescribing from Finland, psychotropic drugs were among those most often repeated without a consultation [26] . Our finding that almost 63% of BZO generating prescription contacts to the elderly were ICs, accounting for 62% of the total prescription numbers, are higher in terms of ICs as compared to the studies from France [25] or Finland [26] . A possible explanation for this may be the relatively older age of our patient population as compared to the others.
Half of the 9367 patients in our study received BZO-drugs solely by ICs. Of the remaining patients, one out of four had drugs ordinated during DCs only, and one out of four received BZO-drug prescriptions by both DC and IC. Repeat prescribing of one or more BZO-drugs was found for half of the patients, suggesting that among the elderly, long-term BZO-drug use is common. This result is in line with other studies on hypnotic-, anxiolytic-and analgesic use among elderly people [27, 28] .
Our study differ from most prescription studies by specifying medication prescribed in small or large package sizes, and not as defined daily doses. In the GPs' everyday clinical work, quick prescription-related assessments will result in a given quantum prescribed. We regarded the GPs' prescription practices more relevant to clinical decision-making when defined as prescribed number of tablets per ordination, reflecting the duration of use. All drugs of interest for the study were available in small (10, 25 or 30 tablets) and in large packages (50, 98 or 100 tablets). Cut-off for large quantum packages was here set at 50 tablets or more. The finding that large package ordinations made up eight out of ten hypnotic benzodiazepine prescriptions, probably reflect long-term use. However, for analgesics, 50 tablets may not exceed maximum dosage recommendations even for short-term use. Our definition of large quantum prescribing for analgesics may therefore be questioned. Strong opioids was the drug type more commonly prescribed as smaller quantities, in accordance with their more frequent depot dosage formulations.
Meaning and importance of the findings
The GPs' BZO prescribing for elderly patients conflict with repeated national guidelines because the ordinations most commonly took place during ICs and frequently as large quantum packages. This prescription pattern indicates that BZO-drugs most commonly are prescribed as long-term therapy and not for shortterm or intermittent use as recommended [1] [2] [3] .
Clinical relevance of the findings
GPs' tendency of prescribing of BZO-drugs to elderly patients during ICs and for long-term use, in spite of national prescription guidelines [1, 2] , are probably due to complex and individual factors related to both prescribers and patients [29] . GPs' intentions to facilitate drug renewals for old patients with e.g. reduced mobility, may partly explain more prescriptions to be issued during ICs. In Norway, costs for BZO-drugs are generally not reimbursed, and there may be substantial differences in unit pricing of small-and large quantity packages of BZO-drugs. Prescribing larger quantities than recommended may therefore seem cheaper for the patients, however at the same time adding to the patient's risk of drug dependency due to long-term use.
It was somewhat surprising that the GPs with the highest practice activity and largest patient lists had the lowest share of prescribing during ICs. This finding may be explained by higher consultation availability for GPs with more extended overall practice presence. The higher re-imbursement tax for DC vs. IC may also contribute to a higher practice activity.
